Genotypic differences in brain dopamine receptor function in the DBA/2J and C57BL/6J inbred mouse strains.
The propensity for high ethanol preference and high ethanol consumption (herein referred to as ethanol abuse) may be a consequence of a congenital deficit in central dopaminergic activity. This hypothesis was examined in the ethanol-avoiding DBA/2J (DBA) and ethanol-preferring C57BL/6J (C57) inbred mouse strains. Endogenous dopamine D1 and D2 receptor functions differed between strains in the nigrostriatal/mesolimbic dopamine system. At the level of the forebrain, the C57 mouse exhibited higher dopamine D1 and D2 receptor mRNA abundance and elevated dopamine D1 and D2 receptor densities in the striatum compared to DBA mouse. A likely explanation for these observations might be that higher dopamine receptor gene expression could be a consequence of low synaptic dopamine activity. Accordingly, we found higher striatal dopamine-sensitive adenylyl cyclase activity in the C57 mouse. The C57 mouse exhibited an enhanced dopamine D1-D2 receptor link as suggested by an enhanced up-regulation of striatal dopamine D2 receptor mRNA following dopamine D1 receptor blockade with SCH-23390 compared to DBA mouse. At the level of the mesencephalon and hind brain, the C57 mouse had lower dopamine D2 receptor mRNA in the medulla pons, and correspondingly lower midbrain and medulla pons dopamine D2 receptor densities. Adenylyl cyclase activities in these regions were similar to the DBA mouse suggesting that the coupling of these dopamine D2 receptors could be a factor regulating their function. Strain differences in dopamine D2 receptor function were also observed in the diencephalic dopamine system. The C57 mouse exhibited lower dopamine D2 receptor density in the hippocampus and lower dopamine D2 receptor mRNA abundance and lower adenylyl cyclase activity in the hypothalamus. Changes in brain dopamine receptor gene expression following ethanol intake inferred an increase in the activities of central dopamine pathways in both the DBA and C57 mouse supporting an association between dopamine receptor function and ethanol drinking. These lines of evidence provide a basis for the hypothesis that a genetically determined brain dopaminergic deficit mediated by dopamine D1-D2 receptor mechanisms may be involved in at least a part of the risk for ethanol abuse in the C57 inbred mouse strain.